The emergence of HIV drug resistance (HIVDR) is an Background: unavoidable consequence of antiretroviral therapy (ART), and HIVDR early warning indicators (EWIs) could specifically assess factors at individual clinics associated with HIVDR. Thus, the present study aimed to collect data on EWIs for HIV/AIDS at 42 outpatient clinics (OPCs) in 25 northern provinces and cities of Vietnam in 2012.
Introduction
According to UNAIDS, the number of people living with HIV/ AIDS globally has continuously increased and reached to approximately 33 million at end of 2009. The number of new infections in 2009 was 2.6 million, and the number of people living with HIV (PLHIV) rose from 8 million in 1990 to 33 million in 2009 1 . Fortunately, the number of new infections and deaths caused by AIDS has significantly reduced thanks to antiretroviral treatment (ART). According to the World Health Organization, at the end of 2008, an estimated 4 million PLHIV were receiving ART in lowincome and middle-income countries. Worldwide, ART coverage has increased from 7% in 2003 to 42% in 2009 2 .
Although Vietnam is among the most-at-risk countries for HIV 1 , the government has responded to HIV epidemics. As of December 2011, there was a total of 318 antiretroviral (ARV) treatment facilities nationwide, including 287 outpatient clinics (OPCs) for adults and 118 ARV treatment facilities for children. The total number of HIV infections treated with ARV was increased to 600, an increase of 25 times compared to the end of 2005 3,4 .
According to the national plan regarding preventing and monitoring HIV drug resistance (HIVDR) in 2008-2012, Vietnam collects early warning indicators (EWIs) for HIVDR annually. This important activity not only contributes to the prevention and monitoring of HIVDR, but also supports the usage of available data to monitor and evaluate HIV/AIDS care and treatment programs, in order to improve the quality of service delivery. Within the framework of the Global Fund supported project on HIV/AIDS, we conducted this study to interpret results after collecting HIVDR EWIs at 42 HIV/AIDS treatment facilities in 25 northern provinces of Vietnam in 2012. The results of this study evaluate HIV/AIDS treatment effectiveness based on care and treatment national indicators.
Methods

Study design and settings
A cross-sectional study was conducted between October and December 2012 in 25 northern provinces, including: Bac Giang, Bac Kan, Bac Ninh, Cao Bang, Dien Bien, Ha Giang, Ha Nam, Ha Noi, Hai Duong, Hai Phong, Hoa Binh, Hung Yen, Lang Son, Nam Dinh, Ninh Binh, Nghe An, Phu Tho, Quang Ninh, Son La, Thai Binh, Thai Nguyen, Thanh Hoa, Tuyen Quang, Vinh Phuc and Yen Bai. OPCs met the following inclusion criteria would be included in the study: -Regarding administrative units: included urban and rural facilities.
-Regarding patients at the facilities: included adults and children.
-Regarding care and treatment supported agencies: included institutions under the National target programs; Global Fund and President's Emergency Plan for AIDS Relief (PEPFAR) funding.
We involved all OPCs that met the inclusion criteria. A total of 42 OPCs in these provinces were selected.
Variables and measurements EWI systems has been implemented according to the guidelines of the Vietnam Authority of HIV/AIDS Control (VAAC), Ministry of Health 5 . EWI data was extracted by the research team using a data collection form that was developed by VAAC ( Supplementary File 1) . HIV drug resistance EWIs collected in the present study, from the OPCs, included: percentage of patients that were prescribed the correct regimen when starting ART treatment; percentage of ART patients that were lost to follow-up after 12 months; percentage of patients that arrived on time for a doctor's appointment; and percentage of patients that retained first-line ART after 12 months of treatment.
Statistical analysis
Excel 2010 software (Microsoft Corp.) was used to clean and analyze the data. Descriptive statistical analysis, including frequency and percentage, was used to analyze the data.
Ethical approval
The study received ethical approval from VAAC, Ministry of Health. Data collection procedures and the use of data for analysis were also approved by the directors of the OPCs. No personal patient data was collected in this study. Table 1 describes EWIs in 42 HIV/AIDs facilities in 2012.
Results
Regarding the availability of antiretroviral drugs, EWIs for HIVDR showed that 7/42 facilities did not reach the target of patients receiving prescriptions for ART, congruent with national guidelines 5 . Regarding patients that abandoned ART treatment after 12 months, only Cao Bang Hospital had a relatively high proportion (15.79%). All facilities (100%) reached the target of <20% of patients lost to follow-up after 12 months of treatment.
Some facilities had very low rate of patients arriving on time for appointments, such as Pho Yen, Thai Nguyen, Cao Loc -Lang Son ( 
Conclusions
Our study suggests that all outcomes measured in the OPCs reached standard goals, according to national guidelines. These remarkable achievements should be maintained. In addition, other considerations should be addressed, including the roll-out rate, the follow-up rate, and the rate of first line retention after 12-month ARV treatment.
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